Arabinose (99%), 4-nitrobenzonitrile (97%), 4-aminobenzonitrile (98%), 4-nitrobenzaldehyde (99%), orthoaminoacetophenone (98%), ethyl-4-nitrobenzoate (98%), 1-iodo-4-nitrobenzene (98%), 4-iodoaniline (98%), 4-aminostyrene (98%), nitroethane (99%), ethylamine (70%), 4-nitroacetophenone (98%), and 4-aminoacetophenone (99%) were purchased from Alfa Aesar. PdCl 2 (99.5%) was obtained from Jinke Chemical Reagent Shenyang Co., Ltd, China. Hydroxyacetic acid (95%), 4-nitrophenylacetylene (97%), and 4-ethynylaniline (97%) were provided by Ark. Glucose (99%), formic acid (99%), 4-chloronitrobenzene (99%), 4-chloroaniline (99%), aniline (99%) and benzaldehyde (98%) were supplied by J&K Scientific Co., Ltd. Erythrose (75%) was provided by Aladdin. Deuterium oxide (99.9%) was offered by Beijing InnoChem Science & Technology Co., Ltd. TiO 2 , acetophenone (98%), ortho-nitroacetophenone (95%), metanitroacetophenone (98%), ethyl-4-aminobenzoate (98%), 1-phenylethanol (97%) and benzyl alcohol (97%)
S2
Double distilled water was used throughout the experiments.
Characterization of the catalysts
The transmission electron microscopy (TEM) images of the catalysts were obtained using a TEM JEOL-1011 with an accelerating voltage of 120 kV. The sample was dispersed in ethanol with the aid of sonication and dropped on an amorphous carbon film supported on a copper grid for the TEM analysis. The contents of metals in the catalysts were determined by ICP-AES method (VISTA-MPX). 
